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ABSTRACT , \ ... * 

> This analytical report was developed from existing 

statistical data to illuainate the role of wcaec and ■in9rities in 
science and , engineering. Two issues are addressed: whether there is 
problei related.'to the ^.iployaent of woaen in these fields, and 
whether woaen and ■inorities are underutilized in these fields.. 
Sections of the first part of the report discuss the size of', the 
scienpe and engineering population and the apcunt of participation, 
e«ploy«ent dat&, ane«ploy«ent rates, salariesr and conclusions. The 
second section discusses utilization in terns of abilities, science 
■ajors, transition fron Schopl to work, trepds, and conclusions. 
Future prospects are also discussed briefly. (MS) ' ' 




* Dccuieats acquired by BKIC include nahy iofcraa]/ unpublished' * 
Materials not availablfe froi other sources. BBIC rfake? every effart * 

* to, obtain the best copy available. Nevertheless, iteas of aargineii * 
*^5i;»producibility are often encountered and this affects the quality * 
*j;,of th« iicrofiche and hardcopy reprbductions 'BEIC aakes available * 
♦?*viaKjthe- ERIC Dbcuaent ReproductiojS service (EDRS) . BDRS is not * 

* responsible for thev quality of the original docuaefit. Reproductions * 
♦supplied By EDps ate the best that can be aade froa the original. * 

Rir ■ * * ' 




'US OfePARTMEUT OP HEALTH, 
60UCATI0N t W6LPARE 
NATIONAL INSTITUTE OF 
EDUCATION 



SCbPE OF INTEREST NOTICE 

The ERIC Facility has assigned 
this document for pr^jtce&sing 



In our judgemeht* this document 
IS also of interest to the clear mgt 
hj^ses noted to the right Index- 
ir>g should reflect theu^special 
points of vievM 



Related Pubjications 



^ REPORTS* * . • • . 

Characteristics of the National Sample of Scientists 
. and Engineer^, 1974 / ^ , 

Part 1. Demographic and Eclucational . ^ • 

Part 2 Employment v T ^ ./ 

^ ' Part 3. Geographic : 

,« 

•U.S. Scientists and Engineers, 1974 

, Yhe 1972 Scientisj arid Engineer Population 
^ • Redefihed - . . 

Volume 1. Demographic, €ducationLal, .and> ' 
. ' > * Professional Characteristics 
Volum^ 2. Ubpr, Force jahd Employment ; 

Cl^aracterrstics .... ^ ...... r 

Detailed Statistical Tables. Engi- 
y neers, By Field / ; 

/-/ 



JSf Np. 


Price, 


75-333- 


$1.80 


76-323 


.l-n press 


76-330 


In press 


76-329. . 


$1.25 



75.^13^ 

75-3?7 

76t306 " 
" \ I 



Characteristic^ of Doctoral Scie^itists'and Engi- 
neers iiltHe United 3tates.i973... 75-312 

^Pet^iled Statistical T^1es . . . ; . . . 75-31 2-A 




/. 



76-301 .-$1.15 \' 



Projeptipns of Degree^ and Enrollment in 

. Ppj€f^ and* Engineering $^ « 

MofctorateSu^^^ • . • ' * * \ ' 

tl^"^^ S^;^^^^985^ ^---^ . 75-301 .$1.30 . [ 



REVIEWS OF DATA ON SCIENCE RESOURCES . 



No. 25. "Doctoral Scientists and Engineers * * 

in Private Industry, 1973" 7.6-30^^ $0.35 

No. 24. "Work Activili es of Employed , • • 
• . Doctoral Scienti^s and Engineers 



in the U.S. L?Bor Forcejuly "'■).■ 
• 1973".. \: v.; 75-il0 $0.65 

/ 



HIGHLIGHTS 



'^Largest Increase tn Ehiplpymeht of-Doctoral 
Scientists and Engineers is in Industrial 
Sector: 1973-^5''. \ 76-326, 

• * \ * 

''Racial Minorities in the Scientist aryl Engineer^, 

Population''" ; ; . . 75-314 

* . / * . ' '" " * • 



. . • * ^ ^ * Avaflabtllty of Publkatiom* ' ^ * ^ 

Those pOblicatiofii marked wjih a priqa should be obtained dir'ectly from tli^Superintendent'of 
Doc^ents, U.S. Covernmerff' F'rinting Office, Washington; D.C. 2040i,,VVhere no price is lltfed; 
single copies may be obtained gratis from the Natio/ialiclence Foundation, Washington) D.C. 205S0. 



\ (See Inside fafack cover for Other Science Re$our^e$ Pu^fications.) 



1 



.1 



f^or,Mle'by tht Super Inttndent of Documtnti, U.S. Governfrient Printing Office 
WjBshlngton, D.C. 20402 
Stock No. 03a-006'00307<1 
^ \. » * Price: $.75 



ERLC 



8 



FdREWpRD 



* J"/^^?"^ y^^''^' 3" incfeasing number of women have been 
professionally employed outside the home andjin occupations once 
regarded as almost the exclusive domain of males. Likewise, members of 
racial mmority groups-.h3ve ^een entering professibnal occupations at a 
notal^ly greater rate than ip earlier years. In 1965, for exar^ple,6.9percent 
h ..T^ .i"'"^'''^'^' were in professional and technical occupatidris, 
but by 1975 this proportion had risen to 11.4 percent.- During the same 
interval the proportion of^tesnn professional and related occupations 
increased from 13.2 percerit to 15.5 percent. ' - ' • 

Examination of the changing role! of women anti minorities In 
science and engineering is receiving increasing attention. Discussiorf^of 
this topic raises many questions, most prominent of which are those 
relating to the labor market experience-employment, unemployment, 
salaries 'etc-and the' utilization of these segments of the population 
from a human resources point of view.Ef fective policy planning related to 
these issues require! good fattual information. Consequently, the^^ 
•National Science Foundation is developing a continuously improving 
statistical data base on this component of the technical human resources 
system. v - „ * 

* ' '' ' " • ' 

. This analytical report was'developed i'roi^existing-s'tatistical d'ata to 
Illuminate the rote of women and minorities in-science and en^neering. 

It was prepared in- the Division of Science Resources Studies by 
Michael F. Crowley undbr the general direction of Robert R. Trumble 
Head, Manpower Studies Section, fhat portiotiof the report concerned 
with the.extent of utilization of women and minorities Fn science and 
engineering draws heavily from a paper developed by Naomi A. Sulkin in 
the Science€ducation Studies Group. '■ 



, • Charles e" Falk 
"^Director 

Division of Science''Resources 
r ' ' Studies 

January 1977- \. ' - ' ' 
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HIGHLIGHTS 



• About 96,000 women were employed as scientists and engineers in 
j'974. These women represented 6 percent of the total number— 1.7 

million— of employed scientists and engineers iii the United States. 

• Alrfiost bne-ha]f (89^000 out of 185,000) of all^female scientists and 
engineers were not employed gnd were not seeking employment. 

~ Only 12 percent (222,000 out of almost 1.8 million) of the male 

• scierttists and engineers were not1n the labor /orce in 1974. \^ 



About 5 percent of^aw employed scientists and engineers of both 
sexes in 1974^79,00(h-were members of racial minority groups. 



• Women constituted 7.6 percent (17,300) of the employed doctoral 
scientists and engineers in 1973, and represented 8.7 percent of all 
I • , doctoral screntists and engineers. • , ' ^ 



Asians of both sexes made up the largest racial minority group amor^ 
femployed doctoral scientists and engineers, representing almost 5 
percent. of the totals Bhcks of both sexes constituted less than 1 
percent of the total employed, and other minorities represented 
even smaller proportions. ' , . 

The unemployment rate(tfiQse not employed l^ut seeking, employ- 
ment) for female scientists and engineers was about 2 perqent in 1974. 
^ For males -the rate was about 1 percent. 

Among" minority scientists and engineers, the unemployment rate 
was Ipss than 1 percent. ' ^ ' 

Women scientists and engineers had lower annual salarfes than males 
in 1974! The mec^ian annual salary for males was $19,400; for wonierMt 
was $15,700.' ' /• . ; ' „ 

Among" doctoral scientists and engineers, women had lovyer overatll 
salaries tban men in 1973— $17,600 for women^and $2t,200for rr^n. 

Asian and other racial minorities generally had la^jgr salarlesthan 
vyhite or Black scientists and engineers at the"dafctoraftg!<'et*^*^^ 



• , The gap in starting salaries for women scientists and engineers is 
narrowing. For example, (he average offer aVthe'fi.S. level to jtien in 
the biological sciences vyas $9,600 per V^aryfws, 6.5 percent above 
1974. For wom^n, the average offer^^nTSSf^was $8,832, an increase of 



almost 11 percent over 1974. 



• Th§ lack of women in science is not due to a failure to develop the 
requisite background skills prior to and ^ring high school. 

• Minc^rities, however, appear not to have developed those 
background skills needed for science activities jDy ^e time they 
complete high school. ^ ^ v 

• In 1974 wonrvfen earned 30 percent oi the bachelor's degrees awarded 
in scienc^nd engineering, and in 1975 women earned 16 percent of . 
all science and engineering doctorates. 

• The proportion of doctor's degrees in science and enginieysring 
earned by Whites increased between 1974 and 1975. - 

Only 18 percent of the women who ^earned a bachelor's degree and 
expressed a desire f6r a career in science or engineering in 1965 were 
engaged in their chosen career 6 years later; the comparable figure 
for merji-was about 50, percent ^ s 
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INTRODUCTION 

This report focuses on two separate but intertwined issues. The first 
issue is concerned witH whether there is a problem or series of problems 
related to the epiployment of women and minorities in the scientif ic^ gnd 
engineering (S/E) workforce. The analysis of tfls issuejevolves around 
'labor market indicato[s;=4abor force^ participajtion, employment, un- 
ecnploymjint, ajjjcPsSlaries.^ The second issue is concerned with whether 
there is art underutilization pf women and minorities asa-human resoJrce 
in scienc^ and engineering, anfJ, jf so, to what extent, and why. The issue 
of undeirutilization Js addffesse^ Vy looting at science abilities and 
potential; early ^reer choices; participation in-science studies at the 
college and university level; and the transition from school to employ- 
ment/irt the 5/Ejdbor forqe. ^ ' '4^'; 

In addressing these issues, rt was extren^y. ^ifficult to determine 
cao^al relationships. However, data ard|)resentW throughout this report 
thit provide insights and a greater understsSnding of the issues. For 
kample, data indicate that the science potential tor both males and 
smales in high school is about equal, but that relatively few women enter 
/careers in science. While these typesjpf data help define an issue and 
pinpoint specific problem' areas, the)f do not nec!essarily explain the^ 
causes of the problem. k . . 

^ Science includes the physical, life, social, ar^ mathematical sciences. )Excluded are those 
medical practitioners, such as dentists, engaged In patient care, ifurses, etc. 
^ ^ The data In this report on employment, Ipbor force participation, etc., include informatli)n on 
non-U.S. citrzens as well a? citizens. Since some ndncitizens may be members of racial miAprrty 
groups, th^ data presented may, to jome extent, have tlje effect of overstating the participation of ' 
AmerLcan-born minorities in the S/E labor force. Pa% partaining only to U.?. citizens is so noted in the 
text. • - / i 
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Part I . 

WOMEN AND MINORJTIES IIM^HE 
SCIENTIEIC AND ENGINEERfiNG 
WQRkRQRCE \ 




k 
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Size of <the Sciencb and Engineering 
Fopulation-^Labor Force Participation 



^ALL SCIENTISTS.ANO ENGINEERS 



There v^ere approxima^tely 2 milliofi scientists and engineers in the 
United States in 1974/ About 185,000 (9.4 percent) were women. More 
than 9 of every 10 women were^cientjsts rather than engineers. Only 4 of 
every 10 rpen, however, were scientists. The. concentration of women in 
science rather- than engineering seemsAo reflect, to some extent, 
occupation^ereotyping, bpth on the p^rt of society ahd.on the part of 
womgn tKemg§^lves. ' - • 




i\iost one-half of all female scie/jtists'and engineers (47 percent) 
were ^ot in the labor force jn 1974; that is, they were "npt employed and 
were notlseeking employment." In contrast, approximately ^ percent of 
the male scientists were not in the lablbr force in 1974. 



The participation of^both mdle and female scientists and engineers in 
the labor force differs somewhat from the labor force pacticipation of the 
general population. For example^ for the general population, about,55 
percent of the females were not in the labor force, as were ajnjost 24 
percent of the' men. The greatefr participation .^f all kr^ntlsts and - 
engineers in the^abor forceps at Jfeast partially explained By the slightly 
ol<ler S/E population and their highej levels of education. Labor force 
participation generally increases, b a point, >vith agp and educational 
attainment. \ ' » / ^* 

It may seem surprising thatithe S/Evfabor force participation of 
scientists and engineers of both sexes was less tbarl'tlSaf for tfrose in the ^ 
general population who ha^^e^combteted ^or mor? years of college. In 
1974, 36.5 percent of the females who had Completed 4 or more years of. 
college were not in the labor fdrcel as w^re 9 percent of the males* ' 



^ ^Scientists and engineers by field, sex.^and race: 1974 



\ Sex 

Field Total ^ /^ale femaie 

Total / V. . . . 1,973,000 * 1,788,000 185,000 

-^ysical sdentists 188,000 170,000 18,000 

^ Mathematical scientis^^ 60,000 45,200 15,000 

* Computefr specialists ......... 125,000 101,000 , 24,000 

;€nvironmental scientists .'k . . . ^2,000 . 49,000 * 3,000 

^ngineeVs 1,072,000 1,064,000 8!ooq 

life scientists t. 194,000 160,000 34,000 

, Psychologists 95,000 68,000 27,000 

Socia/ scientists 1Q7,000 - 131,000 56,000 

— ^ — 5^ 

,Hess than tfOO. ^ ^ - 
Note! Detail may not add to total because of rounding. , 
Source: Natjonal Scien^re Foundation, Manpower Characteristics 



Race 



White 



Black 



American 
Indranv, 



Asiao 



1,886,000 c3l,700 



1,800 



179,000* 
57,000 
, 120,000 
. 51,060 
1,035,000 ' 
184,000 
90,000 
172,000 



' 3,500 
1,900 
2,500 

s 100 
8,500 
3,500 

i,feo 

10,200 



500, 
500 



system^ 



36,500 



4,600 
• 1,300 
-1,300 
500 
20,200 
2,700 
2,600 
2,200 



8,100 \ 
3,300 

8OO" ' 
2,100 , 
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Several hypotheses could be explored to help explain the above cfata:^ 
scientists and engineers may, on the average, be older than the general 
population with 4 or more years of college, and hence, more may be 
retired; .relatively more scientists and engineers may be out of the labor' 
force because they are going to school on a full-tim'e basis; or the "low'' 
labor force participation of scientisjts^and engineers may reflect particular 
defim'tions used by NSF in defining this population.^ 

The reasons 'for scientists anfl engineers not being in the labor forde 
differ considerably between men and women and generally reflect 
traditional societal roles assigned men and women. Of thosje female 
scientists and engineers not in the labor force, only about 20 percent were 
retired. The remainder'were out of the labor force for 'Mother reasons,"' 
such as family responsibilities, ill health, etc. T^ese "other reasons" also 
may reflect past discpimination against women in science and engineer- 
^ ing. l n contrast, about 80 percent of the niale scientists and engineers not 
in the labor force in 1974;were retired.^ . . 

Less than 5 percent of all scientists and engineers of mth sexes in 
1974— 87,000^were members bf racial minority groups. Otraese, about 
one in five were women. Arnong White scientists and erlgine^s, about 1 
in 10 were women: / . ^ ^ " \ / 

Members of,minorityVo»Jps who are scientists and engineers were 
-more likely than theii" White counterparts to be in the labor force-. Thus, 
about 15 percent of the White scientists and engineers were not in the 
labor fopce in 1974, compared to only about 9.5 percent of the minority 
group members* The higher labor force participation rate for minority 
group scientists , and e/igineers is somewhat' si^rprising since the 
proportion of women -amoYi^ minority group.scientists and engineers is 
about twice that for Whites and 47 percent of all wornen scientists aqd*^ 
engineers are not in the labor for<:e. The high labor fbrce participation 
rate for minorities may reflect more favorable career opportunities for 
minority group scientists and engineers vis-a-vis minorities in the general 
population because of equal employment Jrand affirmative-action 
, legisfation. Also,'givenJiistorical patterns of discrimination, it may reflect a 
greater commitment to gainful employmenfin science and engineering 
among minority group scientists and engineers. 



leers. 
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— : \ ■ 

» .*See technical ,ncxie5. ' * f 

* National Science Foundation, C^l^erl^cs of the National Sampje of Scientists and Bngin 

1974 Part 2 Emphyment (NSF 76-3jiy (WashingUjmrvp.C. 20402: Supt. of Documents, U.S 
CJbvern/nent Printing Office, 1977). ' -,,->^ ) ^ 

■ ' ■ is 



As would be expected, because of average age and education, tl^e/ 
labor force participation for both White and minority group scientists and \ 
engineers are considerably above th<e rates, for the general population. 
The relatively large proporti6n of the general population 16 years of age 
and older not in the labor force reflects, In addition to the relatively large ^ 
number of v^omen, a large number of full-time^ students: . 

About 70 percent of the White scientists and engineers not in the 
labor force in 1974 were retired, while only 22 percent of those belonging 
tt> the racial minority group were retired, acc'brding to data developed as ' 
part of the National Sample^ of scientistSr^nd engineer?. This reflects to 
some extent, the relatively fewer numbers of minority group scientists and 
engineers who are 55 years of age or older. ' ^ 



, ' ; DOCTORAL SCIENTISTS AND ENGINEERS ^ ^ 

Wartien constituted 8.7 percent of the doctoral scientists and 
engineers- in 1973. Most (86 percent) women doctoral scientists and 
^ engineers were' White. Of Jthe remainder, Asians outnumbered Blacks by 
rtior^than 3 to 1. TUfi representation of wom^n in different field§ varied 
considerably. Of all women scientists antl engineers with a^doctorate, 
over 36 percent were in life sciences (primarily btologicat) and another 27 ' 
percent were in psychology, Agaih^lhese/dlstHbutions may reflect- 
society's "traditional" expectations for women. For example; biological 
sciences may be -viewed by^he general public as "health" related, and^ 
"be^alth" along w|th psychplbgy may be viewed as "helping" occupations. 
Following from women's traditional roles as wives and mothers, women 
mipht. be encouraged, pressured, etc.> into "helping" Ji^Jdsr^'fTe 
distributions may also reflect^limited opporiunitiesJof^^A^o^^^ in the 
physical sciences. 



5 Sec'technical notes. 



^ Asians of both sexes make up threjargest racial minority gfoup among 
doctdral sciientists and engineers, representing, 4.5 percent of the totdl. 
Blacks of both sexes constitute less than 1 per-cent of the total, and other 
minorities represent even smaller proportions. 

About 15 percent '.of the wdmen with Ph.D.'s in'^science and 
engineering were not in the labor force in 1973. For m6n, the comparSbife 
ratfe, was 5.5 percent.^ Among racial minorities, 9 percent of those holding 
the Ph.D. in science and engineering were not in the labor |orce> slightly 
higher thanjhe 8.5 percent average for the S/E population, ^vyho were 
members of racial minority groups.^ 

— " • 

* Based on data contained in the ts^aRpower Characteristics' System, National Sci^Qce 
FouVidatioh. , ' * * ^ ^ * ^ ^ 

- ■ ■ ■ ■ t 

Women and minority doctoral scientists and engineers by field: 1973 

* / Minorities (both sexes) 

\ \ ^ American » - No 

Pield , Total women BiacR India'n Asian Other^^epoft 

Total 244,900 2i;300 \^ m ^JiyXXT^ 300 "19^000 

Physical scientists . . . 53,400 2,400 ^""^^^-rf^^r^ 2,500 lOO- 4,000 

Mathematical scientists 13,50P ioOQ-^"^ * 700 0) 1^200 

Computer speci^ts " 2,900^^100 {^) * lOO V) - 300 

Environmental scien|ists^^>wrr''^,100 300~ ' (i) - ' 7300 {^) 700 

Engineers .^^^^^^JrrrrT^T,,.... 37,4QQ ' 200 ^ 100 0) 3,100 100 2,200 

UfejcienttSfs 65,500 ' 7,700 ^ 600 (i) 2,800 100 4,700 

Psychologists ....j<s^. 28,30^,. L 5,800 " 200 (1) 300 (1) 2,700 

Social scientists 32,800- ^ 3,600 400 (1) 1,200 ^ 2,900 

No report ^ 800 200 (i) (I) 2OO 

'\ \ ^ \ " ^ 

1 Less than • . * " 

Note: Dftail may not add to totals Because of rounding.* 
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• ' . • • . 

The number of females emplbyed as scientists and engineers in 
1974— 96,000— represented about 6 percent of all employed scientists .and 
engineers. Among female scientists and engineers, the largest proportion 
(22 percent) were computer specialists, it is interesting tG^note that about 
88 percent of the female computer specialists in the S/E population were 
employed. By wayof contrast, only 53 percent of the life scientists ^nd 23 
percent of the social scientists'^ were employed. This relatively high ratio 
between the number of f^m^le computer specialists in the .population 
an^^ their employmi^nt^-^s^omputer specialists may reflect the more, 
favorable employmeht opportunities for the computer specialist— a 
relatively new occupation v^hich has grown so rapidly that demand 
frequently exceed^ supply. S|nce traditional barriers to employment 
tend--to fair in the face of a skill shortage, wofrien may havfe found 



employment as computer specialists becauseahey had the educational* 
background and were available for employment. \ > 

The employment of female scientists and engineers^ as computer 
specialists is generally consfetent with thedata presented in^the section on 
the transition of scientists and engineers from school t^ work (p. 16). 
, Those data indicate that, most ofthe women who planned careers (and 
^ hold degrees) in the natural sciences and who do not work'as natural 
scientists work in the computer field. ' ♦ ^ 

/a - , 

^ I ' The total number of minorities employed as scientists and engineers 
yi 1974 was about 79,000 (5 percent of the total). Of these, 42 percent were 
Asians and 37 percent were Black. - ^ 
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Employment of scientistii a^d engineers^ by sex and race: 1974 



S ex I 



Field 



Total 



Male' 



/ 
Female" 



White 



Total 
minor-'^ 
ities 



American 
"Black Indian Asians Other 



Total ; •: . . 1 1,662,000 1,5^6,( 



Physical scientist 156,000 

Mathematical scientists 45,000 

Computer specialists 122,000 

' .Environmental scientists ^ 44,000 

Engineers ../....f. 999,000 

life scientists i 136,000 

Psychologists 61,600 

' Social scientists . , ^ 100,000 

• — . 




96,000 1,583,000 



79,000 30,000 

^.j^ : 



• 1,600 33,000 15,000 



42,009 
^3,000 
118,000 
46,0ck) 
87,000 



14,00J> 
7,000 
21,000 
• 1,800 
5,000 
18,000 
15,000 
13,000 



147,000 
42,000 

116,000 
43,000 

963,000 

•129,000 
57,000 



8,000 
3,000 
5,000- 
1,000 
'29,00Jr 
7,000 
^^,000. 



3,000 
1,?00 
2,000 

8,000- 

3,000 

1,000 



') 



86,000 14,000 10,000" 



Soo 



Hess than 500. / 
Note: Detail may not add to totals because of rounding. ^ 
Source: National Science^oundation, Manpowj&r Characteristics System. 
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1,000 

2,000^ 

20,000 
2,000 
2,000 
2,000 



1,000 

600 

8,000 
2,000 
500 
2,000 



s 
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' The occupational (fields of science) distribution of minority scientists 
and engineers was significantly different than* that for Whites; ior 
example, 36 perceat of the minority group were engineers, compared to 
60 percent of thje White scientists and eng'inpers. Among science fcelds, 
the largest number of mino; Ity group membiers were employed a? social 
s/riehvists (18 percent^. Among minority groups' social scientists, about 7 of 
every 10 were Black. Only 5 percent of the Whit« scie'^tists were employed 
as sociaUscieatists.*- - 

In 1974 women constituted almost 40 per'cent of theemploy^ labor 
force,^ But only about 6 percentpf the employed scientists and engineers. 
Minorities represented nearly 11 percent of all employed persons, but 
only about 5 percent of those .empfoyed as scientists and engineers. 

r 

Of the 227,000 employed doctoral scientists and engineers, 17,000 or 
7.6 percent, were wpmen. The largest qumber of employed women were 
life scientist^; followed by psychologist and social scientists.^ / 

Among the employed doctoral scientists and engineers m 1973, 
relatively more women than mer>wer*e employed in nonscience jobs^nd 
were employed on-a part-tirpe basis. For example, about 7 percent of the 
women were in nonsciencle jobs as were 5 percent of the men. Almost 16 
percent of the employed women were- working part time, cpnipare'd to 
only 2fDercent of the men^ The amount of voluntary nonscienceand part- 
time employment among women is unknown, however. 



^ Executive Office of the President, Employment and Training Report of the President (IhcL 
Reports by the U.S. Department of Labor and the U.S. Department ofHeahh, Education, and Welfare). 
Transmitted to the Congress 1976. (Washington, D.C. 20402rSupt.'x?f Documents, U.S. Government 
Printing Office.) 

. • Data on the characteristics of doctoral scientists ^nd engineers in 1975 were received by the 
Foundation subsequent to the development of this report. In 1975, "about 22,500 female doctoral 
scientists and engineers were emplpyed, representing about 8.6 percent of the tot^l number of 
employed doctoral scientists an^ engineers. — . , - - 
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Asians constitujted the largest proportion among doctoral sqientists 
•and engineers who ar^ members of racial minorities groups, in 1973,)3ver 
80 percent were AsiansTwithKlacks accounti/ig for approximately 13 

percent. , | 

^ • ik ' ^ ^ 

Are there ihdfcations that women and minority scientific .and 
technical person nel/iface labor market problems different from those 
faced by the overall scientific and technical workforce? Besides labor 
force participation, two statistical indicators of potential labor market 
problems ace- unemployment rates ?nd salary levels. These indicators- 
suggest possible areas of concerp by helping to define the din>ensions of 
problems and assist in the development pf policy options to overcome, 
difficulties. 

Employed women and minority do^oral scientists and engineers byJield: 1973 



4 ' Minorities (both sexesf ^ 



• ' - American No 

^ ^ieid Total Women Black Indian Asian Other r eport 

"Total* 226,750 17,300' JJQO IQQ 10,450 300 16,250 



Physical.scientists' 49,100 1,900 . 400 2,350 50 3,400* ^ 

Mathematical scientists .\ 12,600 800 100 . 650 • 1,100 

Computer specialfsts 2,900 ^ . ^ 100 50 JOO (^) 250 

Environmental scientists ...... 10,550 ' 250 {^) - — 5oO 800 

Engineers 36,200 150 100 *{^) 3,100 50' ' 2,050 

Life scientists . 59,350 6,100 550 V) 2,600 100 4,000 

Psychologists ,..\ 26,050 5,000 200 (») 300 {') 2,250 

Social scientists 29,850 ||||^ - 300 50 1,100 . 50 . 2,400 

No report 150 (^) - (^) (i) ^ |i) 



^ Les$ than 50. ^ 

Note: Detail may nol add t6 total because pf rounding. 

Source: National Science Foundation, Manpower Characteristics System. 



Unemplbyment Rates 



; Data developed by thet^ationalScience Foundation have a fairly high 
degree of statistical reliability (relatively low standard or sampling errors) 
and indicate tKat the unemploynrjent ratg for male scientists and engineers 
in 1974 wa? about 1 percent and that the rate for female scientists and 
engineers approached 2 percent. [Among minorities the unemployment 
rate ^was less than 1 percent.] The error range associated with the 
estimated unemployment rate for males is ±0.05 percent. For females, the 

^ estimated error rang? is ± a25 percent.^ 

. \ . , \ 

Considerably more dttailed data are available on unemployment 
among women^and minority'doctoral scientists and engineers. The overall 
uriemployrhent rate for male doctoral scientists and engineers in 1973 (less 
than 1 percent) v^s about the same as that for male scientists: and 
engineers, regardfess of degree, and considerably below the unemploy- 
rrJdnt rate .for all males in the economy (4.1 percent in .1973). For women 
doctorates, the un^mploymentrate was 19percent^o(fo.2percent atone 
standard error), and among racial minority doctorate groups of both sexes 
it was about 1.6 percent.^^ Among the generaJ population, the 
unemployment rate for women was 6.0 percent, among minorities it was 
8.9 perceat.^2 About 80 percent of the unemployed women doctoral 
scientists and engineers were White; another 13 percent were Asians. No 
unemployment was reported for Black females. About 270 of the 
approX(imately 700 unenriployed female doctoral scientists and engineers 
•of. all races in 1973 were life scientists, representing ^ 4.3-percenr' 
unefnployment rate. Physical scientists reported the Highest unemploy-/ 

.',m6nt rate (7.3 percent), while there was no reported unemployment 



^ * Unennployment raies for scientists anc/engineers developed by thef oundation are composites 
develof)ed from seven different surveys-^nd-'data sources. The error ranges shown are not the 
^^*^tandard errors" normally used to measure sampling reliability. These serve, rathfer, as proxies for the 
estimated standard error. V * 

National Science Foundatiea^jPee^/Zed Statistical Tabjes Characteristics of Doctoral Scier\tfsts 
and Er^gir^eers in the United ^ales, 1973 ({^SF 75-312-A) (Washington, D.C. 20550, 1975). 

" In 1975 the unemploynrjfent rAte.'^among female doctoral scientists and engineers' was 3.0 



percent; for males^it W£t3 0.8 per\:ent. 

real 



^2 Department 6i LaborjBureau 6i Laborl|atistics, Employment and Earnings, December 1976, 
Vol. 23, No. 6 (Washington, tlx. 20402: Supt. of Documents, U.S. Government Printing Office). 
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Unemployment rates for doctoral scientists 
and engineers, by sex and race: 1973 



Unemployment 



V 






Standard 








error 


Sex and race 


Number 


Rate 


(Percent) 


Total 


2,600 


1 2 


0.05 * 


Sex: 










1,900 


.9 


.05 


WomenT. ... 


700 


' 3.9 


.2 


Race: » ' 








White 1 


2,200 


lfl 


.05 


Black 


{') 






American Indian 


{2) 


• 4.9 


5.3 


Asian 


... '260 


1.7 


,3 


Qiher \ 


... % R 


3.4 


2.3 


No report 




1.3 


.2 



^ No cases reported. 
2 Less than 50. 

Note: Detail may not add to total because of rounding. 
Estimates are roundefd to nearest lOO.Percentages are calculated 
on uprgun^ed data. 
Source: National Science Foundation, Manpower Charac- 
«^ teristics System. / _ \ ^ 

among fenf>ale^^pltoral computer specialists, ^mong the other major* 
fields of employment, mathematical^ environmental, and social scientists, 
and psychologists reported below-average unemployment rates, while 
engineers showed ac^ above-average unemployment rate. With the 
exception of computer specialists, however, the reported unenrxployment 
rates in major occupationaf fields for females wWewel I abovd the average 
for all male doctoral scientists and engineer^.''^ ' 



^" National Science foundation. Detailed Statistical Tables, Chhracjteristics of Doctoral Scientists 
and Engineers in the United States, 7973, op. C/f. 



The reported unemployment rate for female doctoral scientists and 
engineers is twice that reported' for all female scientists arid engineers 
regardless of degree level. This Vnay be somewhat surprising since 
unemployment generally is inversely related to educational attainment! 
Of some interest is the fact that almost one-third of those doctoral-level 
fertiales reported as unemployed were between the ages of 30 and 34, the 
age where family responsibilities may peak; for men, 22 percent were in 
the 30 to 34age groupJt Furthermore, thereis some speculation that those 
holding the Ph.D. identify with a particularfieldof science and frequently 
consider theirfselves "in the labor force" and seeking employment even 
though they^iave not taken any specific action to look for employment, or 
a're available for employment only under ^ fairly narrow range of 
conditions. If some of the females reported as unemployed have strong 
l<Jtation preference-rbecause, for example, of the presence of a^usband 
wh<J may be considered the primary Wage earner, or if they have young 
children and satisfactory child-care arrangements can not be found— the 
"meaning" of the reported unemployment is subject to (differing 
interpretations. The surveys upon'Vhich the unemployment rates are 
developed do not ask respondents to specify what they had done to seek 
employment, or under what conditions— jjotus, salary? location, etq.— 
they would accept employment. , • - • 

In addition, th^reported unemployment/ate for all female scientists 
and engineers is based on standard labor market analyses and.treats new 
entrants to the labor force who hold less than the Ph.D. in science ahd 
engineering and who are not employed, as outside the S/B labor force' 
Thus, a person (1) who holds less than th6 Ph)D.-j(2) who has never worked*' 
as a scientist or engineer, and (3) who is Ljnem|Dl6ye(jr, is not tabulated as an,^ 
unemployed scientist or engineer. Generally, occupational unemploy-^ 
ment rates developed by th6 Labor Department (and NSF) relate to the lajt 
jobotiHe unen^ployed. However,.a "new" Ph.D. is considered part of the 
PhZ).S/E population, and may be tabulated asan unemployed scientist or 
engineer. . ^ ^ 

" Natipnal Academy of Sciences, Doctoral Scientists and Engineers in the United States 1973 
Prom (Washington, D.C. 20418, March 1974). 
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Salaries 



Data developed by the Foundation indicate that women scientists 
and engineers have lower annual salaries than males. In 1974 the median 
annual salary for 'males was $19,4P0; for women, $15,700. The salary 
differential between men. and women varies conside/ably among fields, 
ranging from a difference of $2,300 for computer specialists to a difference 
of $5,800 for medical scientists. Salary differentials reflect many variables 
including type of employer, age, work activity, and years of work 
experience. Thus, for example, the median age for males was 42 years and 
for women it was 35 years. I n addition, a greater proportion df men than 
women were engaged in management and a^inistration, the work 
activity generally paying the highest salary. Also, relatively more wofWeflf^^^ 
than men were in the life sciences, and life scientists of either sex received 
salaw^s lovye^ than the overall median for all scientists and engineers. '-* 



Median^annuai salaries of the'1970 science/engineering 
labor force^ by field, type of employer, and work activity: 1974 



. Type of employer 



Work activity 



ftjsiness University Federal 



Field 



& 

Total /industry 



& 4-year 
college 



Goverr^- 
ment 



R&D 



Management 
or admin- 
istration Teaching 



Total $19,300 $19,000 $19,400 $21,700 $18,400 $22,600 $19,200 



Physi3fel scientists 19,500 

Mathematical 

scientists ... 19,800 

Computer, specialists . . . 18,400 
Environmental \ 

. scientists [ 20,100 

Engmee^ \ 19,400^ 

Life scijntlsts /.v. j*,. 17,806"' 

Psychologists 1^,400 

Social scientists ! .1. . 20,200 



19,700 


1ff,700 


21,700 


19,000 


24,500 


19,000 


20,700 


19,400 


' 21,700 


21,400 


.24,200 


18,000 


18,200 


17,000 


20,900 


19,100 


20,700 


18,900 


•i 

20,200 


19,300 


21,400 


20,100 


22,900 


18,900 


19,000 


20,800 


22,300 


18,300 


22,600 


20,400 


18,300 


19,200 


^17,700 


17,900 


19,000 


18,500 


19.600 


19,300 


22,700 


19,500 


22,200 


18,700 


24,300 


20,100 • 


' 24,600 


20,200 


23,100 


19,800 



Source: National Science Foundation,^Manpovver*Cfiaracteristics System. 
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Among doctoral scientists and engineers, women had lower overall 
salaries than men In 1973. For example, for all fieHs combined men had 
annual salaries of $21,200. The comparable figure for women was 
$17?600.i5 This same general pattern ^hows across all occupations, and 
across types of employer and work activity. Salary differentials by race are 
more mixed. Thus, Black scientists and engineers had slightk higher 
median salaries than did Whites ($21,000), primarily because of the 
relatively higher salaries of Black social scientists, psychologists,. and 
engineers. " i 

Asians ($20,000) and other racial minorities' ($18,500) generally had 
lower salarie^^than White or Black scientists and engineers. Asian 
mathematical ^dentists, however, had annual salaries ($20,100) slightly 
above those for Whites ($19,300), but slightly l^ss than those for Blacks 
($20,700). i \ 



''\r\ 1975 the median annual salary for men was about $23,400, for women, about $19,100. 



Median annual salaries of total and female 

doctoral scientists and engineers, by 
^elected employer a^id work activity: 1973 



Employer and 

work activity Total' 

Total .r $20,900 

Type of employer: 

Business and industry 23,400 

Educational institutions _ 19,300 

federal Government 23,700 

Work activity: 

R&D ; , 20,600 

Manflgemeht and administration^ . 26,700 

TeachUr!^ 1 18,900 



Females 



$17,600 



19.700 
17,100 
22,100 

17,400 
22,300 
17,000 



^ Males and females combined. , ^ 

^ Includes the management and administration of RAD. - 
Source: National Science Foundation, Manpower Character- 
istics System. 
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National average monthly^'i^lary offers^ bachelor^s degree 
candidates, by curriculum and sex: 1973-76 

T" — ' I 

Men Women 

^ Average offer ^ ' Average offer 



Curriculum 1973-74 1974-75 1975-76 1973-74 '1974-75 • 1975-76 



Biftrness: 
















$925 


$980 


$1,(fi7 


$923 


$984 


' $1,021 
860 


Business-general 


• 809 


847 


876 


'756 


822 


Marketing * ^ 


782 


810 


853 


721 


772 


814 


Humanities and social sciences: 














Hum<^nities ^ 


728 


759 


816 


655 


' 686 


743 




766 


803 


866 


. 696' 


725 


770 


Engineering: 








^994^ 








960 


1,074 


1,152 


^ ^071 


' 1,178 




1,042 


1,196 


1,278 


1,033 


Tl97 


Jl 1,283. 


Civil 


697 


1,064 - 


1,104 


971 


1,098 


1,153 




' 986 


1,080 


1,154 


.1,001 


i.ni6 


1,175 




978 


\ 1,079 


1,137 


1,015 


1,089 


1,164 




1,001 


1,122* 


1,195 


^ 1,004 


1,128 


1,226 




1,003 


. 1,134 - 


1,212 


1,015 


1,089 


1,210 


Science: 
















789 . 


817 


856 


728 


781 


826 




751 


800 


820 


664 


736 


. 795 




891 


962 


1,011 * 


867 


944 


> 1,052 




920. 


977 


1,035 


895 


971 


1,045 




727 


868 


883 


,734 


, 789 


825 




.878 


924 


^992 


871 


-906 


^ 982 


Other physical and earth 














898 


1,012 


1,053 


878 


7 901 


1,043 



1 Monthly offer time! 12 equals annual salary dffer.* ^ . 

Source: Tfe College Placement Council^ Salary Survey,f inal Reporr,')uly 1975Xand july 1976» 
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Starting^ Salaries 



Data from the-Gollege Placemv»t Council indicate that the gap in 
starting salaries for vyomen and^mindrity scientists and engineecs may be 
\narrowing. For example, the average offer to men in the biological 
sciences was $9,840 per year in 1976/25 percent ^ibove 1975. For women, 
the average offer in 1975 was $9,540, an increase of almost 8 percent over 
1974.-^6 ' , ' 

A similar trend can be seen among doctoral scientists and engineers. 
For those under 30 years of age, fernales h^d salaries about 10 percent 
below those for malesr For all age groups, the difference was ap- 
proximately 17 percent. 

Because of the- relatively small number of women scientists and' 
♦engineers, their younger mejliari age, and the narrowing of the gap in 

starting salaries betyveen men and'women, the differential in average 
^salaries paid men and worhen in science and engineering is likely to be 

reduced in the future. . - '. ' 



i« The College Placement Council, Sa/ary Survey. Final rbpo(t, )uly 1976. (Bethlehem, Pa.) 
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Conclusions . 

The available-data^indicate that there are relatively few women 
scientists and even fewer engineers, and cohsiderabjy fewer minorily 
scientists and engineers of erther sex. The data also indicate that relatively 
few women and/or minority scientists-arid en^neer^ ar^ uraempldyed..^ 

The data on labor force participation and^salary differentials mdicate 
possible problem areas. The labor force .^partidpajLjori^ate of/ female 
scientists and engineers (53 percent) is significantly Lelow^lhe rate for 
male scientists aftd engineers j88»percent). The relatively low labor force 
participation of female scientists and engineers may reflect the personal 
preference^ of these women; It also may indicate an actual or pef6eived 
lack of job opportunities. Somefemale scientistsanfl engineers^no'doubf, 
are out of the labor force because they have become discouraged in 
looking for employment and think that jobs are rjot ^vailable. 

12 • ' 





Female doctoral scientists and engine^s had lower annual median 
salaries than did males not only by fields of science, but also by type of 
efhployerand by w^ activity. However, data not currently available— 
such as years of ex^err^nce, location preference, publication records, 
hours devoted to a^job, etc— aretieed^d to explain different salar,y levels 
befpre the reasons for this can be fully understood. The array cif salary data 
displayed^in this report, however, suggests the need for additionalstudy. 

"1 The next section o? this report moves away from the more traditional 
Tabor market analyses and looks at^he.issjjie ofunderutilization of women, 
arid minorities in s,cience and engineering from a human resource point 
of view. Thus, the emphasis in the next section is on such factors as science 
aBilities^and the relati9nship between caree^plansand career outcomes. 
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Part II ' s. 
EXTENT OF UTILIZATION OF 
WOMEMAND MINORITIES IN 
•^lENCE AND ENGINEERING 




r 



\ 



Abilities 



^ WOMEN 



Women and men have about the same relatiViB abilities and potential 
for successful careers in S/E fields. Studies of early childhood abilities 
disclose that girls perform mucl>like bo^s in tests believed to be related to 
potential careers in the sciences; e.g., mathematical and space-relations 
tests. By the junior high school years, boys' scores begin to exceed those of 
. girls bn tests related to science potential.^^ It is during these adolescent 
years that many young people begiri to develop their concepts about 
future occupations and start (o rjjake decisions about courses of study to 
• prepare for occupations. Despite this divergence> however, studies show 
lhat by the*end of high sjhooj there is little difference between the 
Science potential of these young adult men and women. Researchers 
working with "Proje\Talent" data, a longitudinal study of high school 
student cohorts of the sixties, and with data on 1975 high school students, 
have stated . . clearly, the paucity of wom'en iri science careers is not 
due to a failure to develop the requisite abilities prior to and during high 
schobl.''i<^ . * 



" Women in Science and rec/)no/ogy> a Report on a MIT Workshop. Cambridge: MIT Press, May 
1973. , \ 

^tOeve/opment of Scientific Careers: The High School Years, Fmal Report Palo Alto, Calif.: 
American Institutes of Research, Au^. 1976. 

\ * ^ 
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MINORITIES ^ ^ 

Minorities, however^ appear not to have developed the background 
skills needed for science activities prior to college entry. Important 
background skills identified included rjiathematics, reading, and visual 
imagery skills. In both 1960 and 1975, Black high school students averaged 
one standard deviation below the meah on scientific potential; their 
performance on tests of science potential had not^improved over the 15- 
year period. Only 3 percent of the Black students, compared to 15 percent 
of all students, had scores as Jiigh as t{]e mean of those who successfully 
established careers in science. Almost none of the Black students in the 
Project Talent. (1960) 11th grade sample had jobs in science in 1972-73. 
Orientals showed science potential similar to that for Whites. The 
researchers stated that ''By and large Blacks and Spanish-surname 
students have failed to develop the abilities needed for science careers to 
nearly the degree their White and Oriental peers have.-'^^ 



''iDet^e/opmenf of Scientific Careers, op. cit. ^ 
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' Sci^^ce Majors 

During* the past two decades^ the overall proportion of bachelor's 
: degrees awarded to women ranged from 36 percent in the social sciences 
to 14 percent in the physical sciences. Among doctor's degrees, the 
proportions to women were small^ airfields, from about,19 percent in 
• the social sciences to around 5 percent in the physical sciences. Since 1965, 
ho.wever, the proportion of S/E^ degrees at all levels awarded to women 
has been growing. In 1974 women earned '30 percent of the |)achelor's 
degrees awarded in science and engipeerirtg. 

Dat^ on the racial^ composition of those earning cloctoral degrees 
have been cdllected only for a Jew years. Similar information, for other 
degree levels will not be available until the results of a.1975-76 survey are 
available ^frdm the U.S. Office; of Education. The proportion of doctor^ 
degrees earned by Whites, however, increased between 1974 and 1975. 
fFftds, in 1974 Whites eariTed about 89 percent of the doctoral degrees in 
science and engineering awarded to, U.S. citizens by American liniver- 
sities.^y 1975 the proportion had risen to about 91 percent. For either year 
thpre^isJittle deviation from the averages among major fields of science. ' 



Doctor's ►'J 



Transition From School to Work 



Do the ^relatively immediate post-edyealt6naf fab*or force ex- 
periences of men aad women withVa scierice educatfon differ? What 
happens to those men and women whorVyears afteFentering cpjlege, 
state that their occupational goal is in engineering or a specific science 
iield? ^ , ' ^ 

Data comparing occupational intentions of college seniors in 1965 to 
actual occupations in 1,971 (6 years later) are available fj^om ananalysis^^of 
data derived from studies supported by, the Foundation's Division of 
Science Resources Studies.^! Only those persons working full time in 1971 
and who had earned at least a bathelof's degree in science or engineering 
are included in these comparisons; racial data are not available. 

For- both s^xes^ occupational outcoryies differed somewhat from 
intentions, but for womecLthe differences .were greater than for men, 
sometimes strikingly so. Only 18 percent; of the women who planned 
careers in the natural sciences— life and physical sciences and 
mathematicsr— were engaged in their chosen or closely related\areers; 
the comparable figure for men was 51 percent. Almost one-half of the 
women who originally planned careers in the natural sciences were 
working 6 years later in business-related occupations, most as computer 
prograitimers. 



^ Bisconli, Ann Sio.uffer and Irene L. Gomberg. Tbe-Hard-t<^'Place Majority^A National Study 
of the Career Outcomes of Liberal Arts Graduates, Reprtrl No, 5. Bethlehem, Pa.: The CPC 
Foundation, 1975. V * / 

"Undergraduate and Graduate Study in Scj en^fic ^Efelds," /American Council on Education 
Research Reports 6:3, 1973 and "Five and Ten YearrXuer College Entry," American Council on 
Education Research Reports 9:1, 1974 (Washington, DX.: American CouncH on Education.) 
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1 * * 

Jn engineering, nearly three-foruths'*of the men but I.ess than one- 
fourth of the women who planned in 1965 to enter engineering were 
eniployed in engineering 6 years later. Most of the women who did not 
enter engineering were employed in. business-related occupations, 
chiefly as computer programmers. It appears th^t women planning 
careers in science or engineering drif t^into, choose, or aVe forced to enter 
'Mess prestigious'' and probably fowjer paying occupations relative to theft 
original career choice. 

In the social sciences about one^fifth of each sex attained stated 'or 
closely related goals. Except forwomen's traditional occupations like 
elementary education or social work, this field is the only one in the whole 
occupational spectrum in which womer> realize their plans to.a greater 
extent than men. In the social science category, the highest single 
outcome for women, however, was "other professional,'' which<:pnsisted 
largely of social workers. 

'Some measure of the extent to whiph women^are underutilized can 
be seen from a Project Talent followup study of the professional outcomes 
of the high school juniors of 1960. Eleven years later, 5.5 percent of the 
men and only eight-tenths of 1 petcent of the wpmen in the cohort were 
wprking as S/E professionals, though nearly as many women as men 
within the group had good science potential. 




Trends 



/ 



The proportion of women in the science labor force has increased 
from 8 percen,t in 1968 to 14 percent in 1974. In thejatter year, by way of 
comparison, women made up 10 percent of the physician labor We and 
7 percent of the legal-judicial labor force. Women, hov^ev^r, represent 
about 40 percent of all persons in professional and technical occupations. 
lh\s reflects the large number of pr9feSsional women employed in 
women's traditional fields— teaching, nursing, jibrary woyrk, etc. 

L'ong-term historical data are not available on racial composition of 
the S/E labor force. Available data from NSF, however, indi'cate therewas 

little change in jhe racial composition between .1972 an(i<\974.^^ 

\. . " » 

Besides the growth of womenMn th'e science labor force, another 
striking difference between 1968'and 1974 is the distribution of women 
scientists and engineers among types of employers. In 1968, 62 percent of 
the wom§n scientists were employed by. educational institutions, and by 
1974, the proportion had declined ta26 percent. There was a similar, ' 
though iessxlramatic, drop formen. The proportion of women working in 
business and industry more than doubled between 1968 and 1974, and a 
lareer proportion of women were working for Federal, State, 'and loial 
governnnents in 1974 than in 1968. During this same period, institutions of 
higher education were doing relatively jittle hiring and jobs opened up to 
women in business and industry. 



See, for example. National Science Foundation, 'Science Resources Studies Highlights, "Racial 
Minorities in the Scientist and Engineer Population," (NSF 75-314), Sept. 19, 1975 (Washington, D.C. 
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Conclusions u \ 



The data presented indicate that there has been an underutilization ^ 
of women in the sciences and engineering. The available data and studies 
do not give specific answers as to why women enter pfbfessional science 
'careers to a lesser extent than ng|^; but some inferences can be drawn 
from the data. First) until very recently, women made up less th^n one- 
tenth of the science laboivforce. Thus, science was not^erceived as a field 
' which provided extensive" ojjportunities for women. Second/followup 
"data for those high school students in 1960 tested as part of Project Talent - 
snow that science-talented wpmen entered occupations such as social 
work, law, nursing, the teaching of high school mathematics and science; 
and college Er^glish. These outcomes^^em highly similar to those of the 
college senior women of 1965, which were discussed earlier. The 
experiences of the latter group suggested that women could be most sure 
of career-goal success if they selected fields traditionally associated with 
therr own sex, such as teaching and social work. And those women who 
did prepare for and enter S/E professions were more likely than their m^ale 
counterparts to find th,ems6lves working in the academic sector of that 
field's labor^orce or in the lower levels of the profession. 

Witti respect to minoritres, data indicate that Blacks and Spanish-' \ 
surnamied persons seemed not to have developed those background ikills 
considered important for careers in sciencp to the same extent as^ther 
racial groups and women. This v^ry ^ikely has produced an underutiliza- 
tion in science and engineering of the potential .available in the minority 
groups. ' ' 
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Opportunities Ahead 

\^ f he future is likely to bring greater female participation in science. 
The NSF recently published projections to 1985 of earned degrees in 
science and engineering.^^ jheseproj^^^j^ng indicate increasing propor- 
tions of women obtaining degrees in science ^nd engineering, and if 
recent trends' in the labor force participation of women continue, the 
proportion of jobs held by women in^science and engineering also will 
increase. . * 

The prospects for inccjeasing the representation of minorities, 
especially Black and Spanish-surnamed individuals, in the S/E labor force 
may not be as favorable as for women. The percentage of these minority 
high school students in 1975 planning careers in science was only about 
one-half the percentages of Whites planning sTcience careers. In addition, 
unlike f^m^es, relatively few minorities have developed interests and 
background skills needed for career^ in science prior to college entry .^^ 

•Researchers have pointed out that in 1975, 10 percent to 15 percent of 
the ethnic nf\inorities group have developed a plausible minimum level of 
scientific potential (50 percent of the general population have developed 
this level). In order to increase the representation of Blacks in science 
fields, the researchers point out that it will be necessary first to identifythis 
10 percent to 15 percent. Then, special effort could be made to assist the 
individuals in this select group who are interested in a career in science to 
achieve their goals. . • 

Even then. Blacks arid Spanish-surnamed individuals are likely to 
continue to be underrepresented in science until methods are developed 
to help these minority students develop the needed background skills 
prior to high school. The barriers whicTi preventBl^cks equal opportunity 
to enter science careers appear to opferate primarily before the high 
school period. ^ 

There is mu"^ discussion of the effect of science and technology on 
society. Equally important is the converse— the effect of society, with its 
beliefs, its traditions, and its nrfyths, on science and on the development of 
science and scientists. There have been strong ^forces' in our society 
unfavorable in subtle and not so subtle ways to the, development of 
science potential, interests, and professional activity among womfen and 
^ ^ f • ^ \\ 

" National Science Foundation> Projections of Degrees and* £r)rollmer)t In Scienc^ and 
Engineering Fields to 1985 (NSF 76-301 )> (Washington, D.C. 2W2: Supt. of Documents, U.S. * 
Government Printing Office, 1976.) • 

^* Development of Scientific Careers, op. cit. r ♦ 
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minorities. The effect of traditional societal roles has been very strong. 
Wonrien's and minorities' self-concepts are alMniportant in determining 
their cariser and life jgoals. The fulfillment 6f tracJitional roles for women 
and professional potential need not be mutually exclusive, however. 
Increasing numbers of women *are pursuing education in the sciences,' 
and generally the more education a woman has, the more she'is aptto be 
in the labor force! To fully \jtilize the Nation's scientific potential, still 
further ways need to be found to make young women with high science 
abilities aware that science careers are open to them and to encourage 
them to work at their highest level of skill. Additionally, society must^ 
develoQrf^ys to increase the science potential of raciaj minorities before 
the hi^ school* years. 
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APPENDIX 

Technical Notes .^M? 




Technical Not^s 



Data Sources . 

Unless othehAjipnndicated, the data for scientists and engin^rs on 
employment, up^f^loyment, labor force participation rates, salaries, etc^ are 
from the Naji^l Sciehce Foundation's'ManpovverCharacteristicsSystem which 
was in^iMwd in July 1972 and became fully operaBTe in 1974. The system is m^e 
up^'^three subsystems; each designed to measure th> character^tics of a 
.►articular sabpopulation. Data . for .doctoral scientists and engineers were 
obtained by a survey of a sample selected from the Doctoral Roster which is 
maintained for the Foundation by tfie National Academy of Sciences. TheCensus 
Bureau maintains the National Sample of Scientists and Engineers for the 
Foundation. This arrangement allows for periodic surveys of a sample of those 
scientists and engineers who were in.the S/E labor force at the time of tfie 
Decennial Census. The third subsystem encompasses the Foundation's New 
Entrants si^rvey which obtains data for scientists and en^neers who are recent 
college.gr^duates. This subsystem is operated for the Foundation by a private 
contractor and includes, for this report, new entrants to science and engineering 
from the*€racjuating classes of 1971, 1972, and 1973. 

*<Jenerallyi the employment and related data presented in thi^ r^ort are 
based on tl^reasources: the 1973 Survey of Doctoral Scientists and Engineers; the 
1974 Natiorii^iiTurvey of Scientists and Engineers'(NatiDnal Sample); and tSe 1974 
Survey of Cb'llege-Educated Men and Women (New Entrants Survey) 

Informatfeqon sample size, estimating procedures, standard errors, etc^^for 
the* National S^npte can be found in Characteristics of the National. Sampleof 
Scier)ti$ts and tngineersy1974. Part 1. Demographic and Eciucation (NSF 75-333), 
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December 1975. Similar information for the 1973 Survey of Doctoral Scientists and 
Engineers may be fou nd in Characteristics of Doctoral Scientists and Enginee.rs in 
the United States, 1973 (NSF 75-312),**May 1975. 

Labor Force Participation Rates * * - ^ 

In standard labor force analyses, the relevant population or subset of^a 
population is comprised of those who are employed, unemployed, and not in the 
labor force. The labor force participation rate is merely the ratio of^^ose 
employed and unerppjoyed divided by the population. That is, LFPR = E + U 
where: " ' . . ~^ 

. LFPR = Labor Fojce Participation Rate 

E = Employment . ^ • . , 

U = Unemployment - \, 

P = Population (Employed, unemployed, and 'not mihe labor force) / 

Based on NSF definitions, however, those who earn bachelor'sdegreesin^ience 
and engineering but who have never been employed in science or engineering 
occupations are not considered part'of the S/E labpr force. This convention tends 
to overweight the importance of those not In the labof force^when computing 
. labor force participation rat^s fox scientists andfengineers. \^ ^ , 

^US GOVERNMENT PRINTING OFFICE: 1977-241-314:5 
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REPORTS . - ^ NSF. No.' Price 

Federal Funds for Research", Development, and Other 
Scientific Activities, Fiscal Years 1975, 19^6, 

and 1977, Volume XXV 77-301 In preSs 

D.etailed Statistical Tables • 76-315 

. Detailed Statistical tSbles^ Federal Support to 
Universities, Colleges, a^d Selected Nonprofit , 

Instjtutipns, Fiscal Year 19^5 77-303 

Analysis of Federal R&D Funding by Function, - • 

Fiscal Years 1969-1977 ' 76-325 $2.45 

Research and Development in Industry, 1974. Funds, 

1974; Sciehtists & Engin6ers,la^>uary 1975 * . >. . . 76-322 $100 

Detailed, Statistical Tables. Manpower Resources ' . 

• for Scientific Activities at Universities and • 

• Colleges, January 1976 . ? , ^ 76-321 

Detailed Statistical Tables. Graduate Science 
Education: Student Support and Postdoctoral, 

Fall 1975 ' 76-318 — 

4 

Detailed Statistical Tables. Expenditures for 
^ Scientific Activities at Universities and 

* Cotieges; Fiscal Year 1975 . . . . . 7,6-316 ^ 

1985 R«fD Funding Projection ^rf. . ^rf . , . 76-314 ..$2.10 

National Patterns of j?&D Resburcesr^f unds & Man- 
power^ in the ynit^d StatesV 1953-1976 76-310/ ' $0.95 

f* R&D Activities of Independent Nonprofit Institu*' . 

'.' tions, 1973 V. 7. ,..,::..../.... ; . 75-308 $1.90 



, 75-303 $1.80 
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Young'and Senior Science and Engineering Faculty, - ' 

. 1974: Support, Research Participation^ and * ^ ^ 

' Tenure 75-302 $1.70 

REVIEWS OF DATA ON SCIENCE RESOURCES 

• >w • * ^ ^ » 

(So. 28. "Scientists and Engineers From 
Abroad. Trends of the Past 

Decade (1966-75)" T 77-305 In press 

ft 

No; 27^ "Education and^ork Activities of 
^ federal Scientific and technical^,/-— 

Personnel, January 1974" 76-308 $0.40 

No. 26. "Energy and Energy-Relatefd R&D 
Activities of Federaklnstallations 

and Federally Funded Research and • ^ • 

Development Centers. Funds, FY 

1973-75 (est.) and Manpower, Jan. ' \ 

1973-75 (est.) . . . . v ! \. 76-304 $0.35 

No. 23. "R&D, Expenditures of State Public 

rnstitutions, Fiscal Year 1973" .75-311 $0.35 

HIGHLIGHTS ' x 

"Graduate Science and Engineering Enrollment 

Up Only 1 Pei-cent in 1976" ^ : .77-302 * 

'"Employment of Academic Scientists and Engineers 

Increases 3 Percent in 1976" 76-328 

"Federal Agencies Allocated Over $4.5 Billion to ^ 

. Universities and Colleges in FY;1975" 76-327 > — ^ 

"Energy Increase of 18 Percent Paces Industrial' 

R&D Spending in 1975" .'. ' 76-324 \ \ ' - — ■ 

"Self-Supported Graduate Science Students Increased 

by 22 Percent in 1975" ^ . ' ' 76-320. 

' ■ , »■ 

"Academic R&D Spending Up 12Percent in FY 1975"" 76-307' ' 
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